The heat shock protein 70 cochaperone hip enhances functional maturation of glucocorticoid receptor.
Multiple molecular chaperones interact with steroid receptors to promote functional maturation and stability of receptor complexes. The heat shock protein (Hsp)70 cochaperone Hip has been identified in conjunction with Hsp70, Hsp90, and the Hsp70/Hsp90 cochaperone Hop/Sti1p in receptor complexes during an intermediate stage of receptor assembly, but a functional requirement for Hip in the receptor assembly process has not been established. Because the budding yeast Saccharomyces cerevisiae contains orthologs for most of the receptor-associated chaperones yet lacks an orthologous Hip gene, we exploited the well-established yeast model for steroid receptor function to ask whether Hip can alter steroid receptor function in vivo. Introducing human Hip into yeast enhances hormone-dependent activation of a reporter gene by glucocorticoid receptor (GR). Because Hip does not similarly enhance signaling by mineralocorticoid, progesterone, or estrogen receptors, a general effect on transcription can be excluded. Instead, Hip promotes functional maturation of GR without increasing steady-state levels of GR protein. Unexpectedly, Hip binding to Hsp70 is not critical for boosting GR responsiveness to hormone. In conclusion, Hip functions by a previously unrecognized mechanism to promote the efficiency of GR maturation in cells.